This paper examines the ability of stock market investors to monitor bank risk for a sample of listed banks in Tunisia and Morocco over the period [2003][2004][2005][2006][2007][2008][2009]. We construct numerous marketbased risk measures: market beta, idiosyncratic risk component and total volatility of bank stock returns derived from the market model as well as the distance-to-default derived from the structural model of credit risk. Using a panel data analysis, we show that market-based measures of risk are strongly associated to bank fundamental characteristics. This finding has important implications for regulators as shareholders are able to assess bank financial condition and hence exert effective discipline on bank risk-taking behavior.
Introduction
The stability of the banking system is an important concern for both regulatory authorities and bank stakeholders. To prevent crisis, the banking activity is heavily regulated all over the world. This involves monitoring of bank risk-taking and ensuring compliance with prudential regulation such as capital adequacy rules, liquidity requirements and risk management tools.
Numerous studies provide evidence that market mechanisms can play a useful role in disciplining bank risk-taking. Herring (2004) argues that market discipline can enhance the effectiveness of bank capital regulation at a lower cost and eliminate regulatory arbitrage. According to Bliss and Flannery (2002) , the concept of market discipline incorporates two components: monitoring and influence. Market monitoring refers to the ability of investors to evaluate bank financial condition. Market influence is defined as the responsiveness of bank managers to signals impounded in security prices.
In an efficient market, all available public information is impounded in stock prices. Thus, market data are supposed to convey signals about bank risk profile. As this is a first necessary condition for the existence of market discipline in the banking industry, we study to what extent the equity market monitoring hypothesis is consistent with empirical evidence in two emerging economies from the Maghreb region namely, Tunisia and Morocco [1] . To that end, we use a panel data set to investigate the relationships between stock market-based measures of risk and bank characteristics particularly, CAMEL ratings [2] .
The empirical literature suggests three possible instruments for testing the presence of market discipline in the banking system: uninsured liabilities, subordinated debt and bank equity. Since bond markets are not developed in the Maghreb region and are dominated by government securities, we focus on markets for bank equity as a main source of market discipline.
The study of market discipline in Tunisia and Morocco based on stock returns is relevant since publicly traded banks account in 2009 for 79% and 55% of the total banking systems assets, respectively. The ownership structure, marked by the co-existence of state-owned, private and foreign banks also provides a good test of the extent and effectiveness of shareholders monitoring of bank risk in these two countries. While, previous studies related to the effectiveness of market monitoring are predominantly conducted in developed markets, this paper seeks for evidence from emerging economies.
This paper provides two main contributions. Firstly, we examine the ability of shareholders to assess bank risk profile relying on various market-based measures. In addition to classic measures derived from the market model (beta, idiosyncratic risk and total volatility of returns), we use, as new proxy, the distance-to-default computed using the structural model of credit risk developed by Merton (1974) . To the best of our knowledge, this study is the first to test the effectiveness of market monitoring in the context of the Maghreb region relying on bank equity. Secondly, we analyze a wide range of factors explaining bank risk including financial soundness indicators and various bank-specific characteristics.
Our findings suggest that market-based measures of bank risk are strongly associated to bank-specific characteristics. Since bank stock prices reveal important risk related information, shareholders are able to assess bank financial condition and exert discipline on bank risk-taking behavior in Tunisia and Morocco. The major determinants of bank risk are capital adequacy ratio and size. While, capital has a mitigating effect on bank risk, larger banks are perceived more risky than smaller institutions. Hence, higher capital adequacy requirements should be imposed to systemically important banks.
The reminder of the paper is organized as follows. Section 2 presents a literature review on bank risk and market discipline. Section 3 presents an overview of the banking systems in Tunisia and Morocco. Section 4 describes data and methodology. Section 5 discusses the empirical results. The last section concludes and draws implications.
Literature review
There is a large strand of literature that examines the presence of market discipline in the banking industry [3] . While many authors suggest to use subordinated debt as privileged instrument of market discipline among whom Flannery and Sorescu (1996) and Sironi (2003) , an extensive literature has recently focused on equity market as source of market discipline (Berger et al., 2000; Krainer and Lopez, 2004; Curry et al., 2007) . Baele et al. (2007) argue that bank shareholders perceive bank risks differently. They show that while well diversified investors are primarily interested in the systematic risk exposure, large shareholders are more sensitive to idiosyncratic and total risk.
Compared to market monitoring, evidence related to the ability of market participants to influence bank management is relatively scarce. Bliss and Flannery (2002) do not find evidence supporting the presence of market influence on bank managerial decisions for US banks. The evidence on market discipline in emerging markets is also limited to monitoring. Bongini et al. (2002) find that CAMEL ratings are robustly correlated to distress for a sample of East Asian banks. Caprio and Honohan (2004) document the existence of a positive relationship between the effectiveness of market discipline and the share of total bank assets of listed banks in emerging markets.
Recent empirical studies point out that stock market prices can be helpful in predicting bank vulnerabilities. Berger et al. (2000) report that supervisors' assessments of bank soundness are less predictive of future changes than equity and bond market signals. Gunther et al. (2001) find that equity prices provide useful information on bank failure. Krainer and Lopez (2004) argue that both equity prices and bond yields explain rating changes well. Vassalou and Xing (2004) note that the increase in financial fragility around the globe, in recent years, led to development of early warning models based on both accounting and market information. Gropp et al. (2006) use the distance-to-default and the spread of subordinated debt as leading indicators of bank fragility. They show that these indicators predict well bank fragility. While distance-to-default predicts bank distress at least 18 months in advance, spread could predict distress only 12 months in advance. They conclude that equity market information is more valuable to discriminate between solvent and troubled banks.
More recently, Gapen (2009) has employed the distance-to-default to estimate the market value of public guarantees in the event of default. Igan and Pinheiro (2010) proposed a regression to identify the main determinants of the distance-to-default for a sample of US commercial banks. They find that large banks with high loan to deposit ratio and large share of real estate loans in their lending activities are more likely to face serious vulnerabilities in case of economic downturn. Moreover, banks with high net interest margins and cost-toincome ratios appear to be more sensitive to interest rate shocks both through the direct and indirect channels. Finally, banks experiencing rapid credit expansion tend to have higher non-performing loans and lower distance-to-default. Hence, the authors conclude that aggressive lending policies increase bank vulnerabilities.
Although they are forward-looking and highly liquid, equity markets may give ambiguous signals about bank soundness in presence of limited liability of shareholders and safety net. As in Gropp et al. (2006) , we construct a more efficient indicator of bank distress combining both market and accounting data, the distance-to-default.
An overview of the banking systems in Tunisia and Morocco
The Tunisian banking system includes currently 21 banks: 11 private, 6 public and 4 joint-ventures. The ten biggest ones are listed on the Tunis stock exchange. The Morocco's banking system consists of 19 banks: 13 private and 6 stateowned. Six banks are listed on Casablanca stock exchange. Both in Tunisia and Morocco, banks play a major role in financing the economy. In fact, total credit to the economy represents 59.2 and 65.4 percent of GDP for Tunisia and Morocco, respectively. Banks also perform important functions in allocating resources, monitoring firms and promoting economic growth.
Despite the significant heterogeneity among these two countries, their financial sectors have a number of common characteristics. These include bank dominance, large presence of majority state-owned banks with weak performance and high level of non-performing loans. While public banks still hold a large share of total banking assets in Tunisia, the role of state-owned banks in Morocco is less important.
As shown by figure 1, in Morocco, credit to the economy in percent of GDP has increased faster than in Tunisia during the period 2003-2009. 
Methodology

Model specification
Our study uses four alternative market-based indicators of bank risk as dependent variables and CAMEL ratings as independent variables controlling for various bank-specific characteristics.
We examine the ability of shareholders to monitor bank risk profile using panel data analysis. The general form of the model used, with market-based measures of bank risk on the left-hand side and accounting ratios representing bank financial condition and other control variables on the right-hand side, allows examining the effects of including alternative variables as well as estimation methods. Thus, we estimate the following specification:
where, i , j and t index banks, countries and months, respectively. ijt Y is either systematic risk, idiosyncratic risk, total risk or default risk measured by the distance-to-default. The vector kijt X contains bank CAMEL ratings.
As control variables
hijt Z , we include size, charter value, income diversification, off-balance sheet activity and turnover. We also include bank fixed effects to account for individual heterogeneity. To correct for heteroscedasticity, White robust standard errors are used.
Market-based risk measures
Decomposing bank total risk
As a measure of bank total risk, we use the variance of monthly stock returns Relying on the market model, we decompose the total variance of returns into systematic and idiosyncratic components. As systematic risk, we estimate the beta i  for each bank from the market model regression over sixty month 6 moving window starting from January 1999:
where i and t index banks and months, respectively. it r is the monthly return on stock i ; mt r is the monthly return on market portfolio; i  and i  are constant coefficients and it  is the residual. As market portfolio, we use TUNINDEX and MASI for Tunisian and Morocco's stock markets, respectively.
The analysis is based on arithmetic monthly returns using the following formula:
where it P is the adjusted closing price of stock i on month t .
The bank-specific risk is calculated as the difference between total and systematic variance:
Stock prices are adjusted for dividends, split and rights offering. The annualized variances (total and idiosyncratic) are computed as the monthly variances multiplied by 12.
Bank distance-to-default
Pioneered by Merton (1974) , the distance-to-default is an application of the option pricing theory to credit risk assessment based on information incorporated in equity prices. The default point is reached when the book value of liabilities is just equal to the market value of assets. The distance-to-default is the number of standard deviations that the bank is away from default. Thus, the smaller the distance-to-default, the higher is the default risk.
As demonstrated by Vassalou and Xing (2004) , the distance-to-default t DD is given by:
where at time t , t V is the market value of the bank assets; D is the book value of total liabilities; L is the leverage defined as the book value of debt over the market value of assets; r is the risk free rate; T is the maturity of debt commonly set to one year and V  is the volatility of assets. Gropp et al. (2006) show that the negative of distance-to-default ) ( DD  is complete and unbiased indicator of bank fragility for
is complete because it obviously reflects, V , L and V  . As demonstrated by the authors, this indicator is unbiased since 0
. In order to implement the model, the market value of bank assets and the volatility parameter have to be estimated. Ronn and Verma (1986) suggest two identifying restrictions. The first restriction is the formula giving the value of the equity t E as a European call option on the bank assets with a strike price equal to the face value of debt:
The second restriction is the relationship between volatilities of bank equity and assets obtained by applying the Ito's Lemma to the equation (7): 
Since the market value of equity is directly observable and the equity volatility can be estimated, these two non-linear equations can be solved by an iterative method. Then, we also calculate the distance-to-default year by year for all sample banks. The higher the distance-to-default, the lower is the default risk and vice versa. Note that assuming normal distribution, the implied probability of default PD , defined as the probability that the market value of assets is less or equal to the book value of debt, can be computed directly as
.When formulating hypotheses and discussing results, we rely on the negative distanceto-default ) ( DD  given that this measure is positively related to default risk.
Factors determining bank risk
We now present the key factors determining bank risk and formulate testable hypotheses related to the link between market-based risk measures and CAMEL ratings as well as various control variables.
Capital adequacy
The literature dealing with the impact of capital requirements on bank risk-taking provides mixed evidence. Relying on contingent claim pricing, Keeley and Furlong (1990) find that capital requirements reduce risk and contribute to the stability of the banking system. However, Koehn and Santomero (1980) , Kim and Santomero (1988) , Gennote and Pyle (1991), Rochet (1992) , Blum (1999) , among others, advocate that, in order to offset its negative effect on leverage and on profitability, a more stringent capital rule could lead to excessive risk-taking strategies.
Adopting a dynamic framework, Calem and Rob (1999) develop a model that allows banks to adjust their capital position. They show that a bank may either decrease or increase its portfolio risk as it moves towards compliance with the regulatory capital ratio. The measure used in this study is the book value of equity divided by total assets. To allow for non-linearity in the capital-risk relationship, we include the square of the capital ratio. This leads us to hypothesize: Hypothesis 1: Market-based risk measures and bank capital adequacy ratio exhibit a negative relationship. Brewer and Lee (1986) argue that high ratio of non-performing loans increase default likelihood. In addition, a decline in asset quality need more provisioning and can lead to write-offs and hence reduce bank earnings. As proxies of asset quality, we consider two alternative measures: the ratio of non-performing loans to total loans (NPL) and the ratio of loan loss provisions to total loans (LLP). Bank stock investors are confronted with asymmetric information when they want to assess the quality of a bank's loan portfolio. The amount of loan loss provisions to cover unexpected losses is an observable signal about loans quality. Hypothesis 2: the association between market-based measures of bank risk and asset quality proxies is expected to be positive.
Asset quality
Management efficiency
Economic theory assumes that managers will seek to reduce operating expenses in order to maximize profit. However, the expense preference model developed initially by Williamson (1963) predicts that managers can choose to maximize utility rather than profitability. As proxy of management efficiency, we use costto-income ratio that corresponds to the ratio of total operating expenses to net income. According to Baele et al. (2007) , efficient banks are expected to have a higher franchise value while no particular effect on bank risk is expected. Building on economic intuition, we formulate our third hypothesis as follows: Hypothesis 3: Cost-to-income ratio is expected to have a positive effect on market-based measures of bank risk.
Earnings
Many authors, among whom Brewer and Lee (1986) and Goodhart (2010) argue that profitability is negatively related to market-based measures of risk since large profit increases equity base as buffer to shocks. Nevertheless, higher profitability may result from higher risk-taking practices. Thus, we can also expect a positive relationship between risk and earnings. As proxies of bank profitability, we employ either return on assets or return on equity. Theses measures are expected be positively associated with bank market-based risk measures. Hypothesis 4: Market-based risk measures and bank profitability proxies are positively related.
Liquidity
According to Brewer and Lee (1986) , liquidity risk arises when a bank has to pay a premium over market value in order to fund its assets. While, holding substantial amounts of current assets reduce liquidity risk, greater levels of shortterm liabilities expose banks to liquidity problems. As suggested by Beaver et al. (1970) , Jahankhani and Lynge (1980) and Cihak and Poghosyan (2009) , liquidity can be approximated by the ratio of liquid assets to total assets. We further consider the interbank ratio as an alternative proxy of liquidity. The higher the liquidity ratio, the more a bank is able to repay its short-term liabilities.
Hypothesis 5:
The relationship between market-based measures of bank risk and liquidity is expected to be negative. Saunders, Strock and Travlos (1990) report that large banks are more able to diversify risk. However, Demsetz and Strahan (1997) find that large banks do not translate this advantage into less total risk. Moreover, the too big to fail doctrine emphasizes the excessive risk-taking incentives induced by a generous scheme of deposit insurance (Duan et al., 1992; Hovakimian and Kane, 2000) . We expect that larger banks will have higher betas. The idiosyncratic risk could be lower if systemic banks are perceived to be too big to fail (Penas and Unal, 2004) . Building on the diversification advantage, we hypothesize:
Size
Hypothesis 6: Bank size is expected to be positively related to systematic risk but negatively related to idiosyncratic risk, total risk and default risk. Demsetz et al. (1996) define charter value as the present value of future profits that a bank is expected to earn as a going concern. The main sources of a bank charter value are efficiency, access to protected markets and valuable lending relationships. Demsetz et al. (1996) , Anderson and Fraser (2000) , Konishi and Yasuda (2004) , among others, report that charter value mitigates the moral hazard problem associated with safety net by aligning the incentives of bank owners with those of regulatory authorities. Since charter value captures growth opportunities, many authors document a positive relationship between charter value and bank risk. In this regard, Keeley (1990) , Matutes and Vives (2000) , Hellmann, Murdock and Stiglitz (2000) , Salas and Saurina (2003) , Gropp and Vesala (2004) and Staikouras and Fillipaki (2006) attribute the erosion of charter value to increased competition coupled with financial liberalization. We consider charter value as a bank disciplinary mechanism. Thus, we formulate our next hypothesis as follows: Hypothesis 7: Market-based risk indicators and bank charter value are negatively associated.
Charter value
Off-balance sheet activities
There are many loan commitments and contingencies that generate income and/or hedge risks. While, some off-balance sheet instruments lead to risk mitigating, others increase the risk exposure of commercial banks. For this reason, we account for risk related to off-balance sheet items. Yildirim and Philippatos (2007) show that banks with higher levels of off-balance sheet items are more cost and profit efficient. Boot and Thakor (1991) , Angbazo (1997) note that off-balance sheet items, as contingent liabilities, impose market discipline on bank management. However, Wagster (1996) argues that off-balance sheet items increase bank risk and create a moral hazard problem. We measure off-balance activities by the ratio of off-balance sheet items (loan commitments, standby letters of credit, and other guarantees) to total assets. Our next hypothesis is as follows: Hypothesis 8: Market-based measures of bank risk are negatively related to the ratio of off-balance sheet items to total assets.
Income diversification
The effects of diversification on bank performance and risk have been extensively addressed by previous research. Baele et al. (2007) find that higher share of noninterest income in total income affects bank franchise value positively. From the risk side, Delong (2001) show that both activity and geographical diversification for a sample of US banks fail to create value. More recently, Deng and Elyasiani (2005) find that geographical diversification reduces systematic, idiosyncratic and total risk for US bank holding companies (BHCs). Furthermore, DeYoung and Roland (2001) note that fee-based activities are associated with higher revenue volatility and risk. Stiroh (2006) finds that non-interest diversification is negatively linked with performance. In accordance with Baele et al. (2007) , as measure of bank functional diversification, we use non-interest income to total operating income. This measure captures all sources of non-interest income generated by a broad range of financial services. Hypothesis 9: Income diversification is expected to be negatively correlated with market-based measures of bank risk. Schwert (1990) , Gallant et alii (1992) and Caner et al. (2007) , among others, document the existence of a positive relation between trading volume and market risks. Following previous research, we expect that banks with higher stock turnover exhibit higher values of market-based risk indicators. Hypothesis 10: Bank market-based risk measures and turnover are positively associated.
Trading volume
Data
This study uses data on 15 listed commercial banks from Tunisia and Morocco over the period [2003] [2004] [2005] [2006] [2007] [2008] [2009] . Thus, the panel dataset contains 105 bank-year observations [5] .
We collect annual accounting data for banks from yearly financial reports. Market data are obtained from Tunis stock exchange and Casablanca stock exchange. We use monthly returns of TUNINDEX and MASI as proxies for the returns on market portfolios. As risk-free rate, we employ central bank key rates. For comparability, we convert the total assets for Morocco's banks into Tunisian Dinars. The Table 2 presents the descriptive statistics for our sample of 15 banks over the period 2003-2009. The mean value of beta is 0.788 implying that banks have a return risk lower than the market. In average terms, the total risk and the idiosyncratic risk of bank equity are 4.1% and 5.7%, respectively. The distance-to-default varies between a minimum level of 2.929 and a maximum level of 25.728 with a mean of 7.825. These low levels can be attributed to the low values of assets returns volatility and financial leverage which make default an unlikely event and hence lower implied default probability, especially for single period horizon. With regard to financial soundness indicators and other bank-specific factors like size, market-to-book, off-balance sheet activities, diversification and turnover, descriptive statistics show substantial heterogeneity between individuals. We control for this heterogeneity by including fixed effects in our model specifications. 
Results
Overall, the variables representing CAMEL ratings and the control variables explain a large proportion of the variance for the alternative specifications of bank risk regressions. Table 3 presents results for regressions using systematic risk as dependent variable. All specifications show a negative relationship between capital ratios and systematic risk. Hence, well capitalized banks have lower betas. This is consistent with the findings of Kim and Santomero (1988) and Keeley and Furlong (1990) . As suggested by Calem and Robb (1999) , we also examine potential nonlinearities in the relation between systematic risk and bank capital. Since the coefficient on 2 CAR is positive and statistically significant, the empirical relation seems to be convex.
While the coefficient of non-performing loans is not statistically significant, the coefficient of loan loss provisions is negatively associated to systematic risk for two specifications. Higher loan loss provisions are hence perceived as buffer to adverse market shocks. Cost-to-income ratio, as a proxy of bank cost inefficiency, has a statistically negative and significant impact on betas in all specifications. This implies that less cost efficient banks have lower exposure to systematic risk. Thus, banks facing a higher cost-to-income tend to have lower betas. Neither the coefficient on the return on equity nor the coefficient on return to assets is statistically significant. The coefficients on liquidity measures are positive and significant for the majority of specifications. Therefore, higher degree of liquidity increases bank systematic risk.
Bank size is an important determinant of risk. Larger banks are more exposed to systematic risk. This is consistent with previous empirical literature findings, in particular, Stiroh (2006) and Baele et al. (2007) . The relationship between bank charter value and beta is significantly positive in most specifications. While, this result is consistent with the findings of Saunders and Wilson (2001) , it does not confirm those of Demsetz et al. (1996) , Galloway, Lee and Roden (1997) and Konishi and Yasuda (2004) . Neither the coefficient on offbalance sheet activities nor the coefficient on bank stock turnover is statistically significant. Contrary to Stiroh (2006) who find a significantly positive relationship between non-interest share and betas for a sample of US bank holding companies, none of the specifications shows significant coefficients for the share of non-interest income as a measure of bank revenue diversification. Table 4 reports results for idiosyncratic risk regressions. Bank capital to assets ratio has a significant negative impact on bank-specific risk only for the specification (6). The coefficient on off-balance sheet activities is negative and significant in all idiosyncratic risk specifications. Perceived as less risky, these activities are useful for imposing market discipline on bank management. The coefficient on size reveals that larger banks have higher specific risk. Thus, being big does not reduce bank idiosyncratic risk. For the other variables, our findings show similar results to the systematic risk regressions. Table 5 provides results for regressions using total risk as dependent variable. As for systematic risk regressions, capital adequacy ratio is negatively related to bank total risk in three specifications. Similar to specific-risk, off-balance sheet activities have a mitigating effect on total risk. For the other variables, results are in line with those provided by Tables 3 and 4 . Table 6 contains estimation results of the distance-to-default regressions. Equity to assets ratio is positively and significantly related to distance-to-default for specifications (2) and (4). Return on assets is also positively and significantly associated with distance-to-default. Thus, the distance-to-default decreases with leverage and increase with return to assets as suggested by Gropp et al. (2006) . Contrary to the three risk measures derived from bank stock returns model regressions, the coefficient on turnover is negative and statistically significant. Concerning the other bank characteristics, empirical results corroborate the effects obtained earlier.
We perform additional robustness checks that are more data and specificationrelated. Instead of using contemporaneous variables, we perform the analysis with one year lagged variables to alleviate endogeneity. Results are largely unaffected. We also modify the standard market model including other risk factors such as interest rate. Results do not change significantly.
We re-estimate the above regressions based on random-effects models. We also run pooled regressions using OLS and GLS. Our results are robust to these changes in methodology.
Contrary to Merton (1974) , Crosbie and Bohn (2003) argue that the default point lies between total liabilities and short-term liabilities. For example, Moody's KMV uses the short-term liabilities plus half of long-term liabilities as face value of liabilities. We construct distance-to-default using the short-term liabilities plus half of long-term liabilities as default point. Results remain unchanged.
As pointed out by Duan (1994) , the use of Ronn and Verma method to infer bank assets value and volatility has a major statistical problem. In fact, it relies on the sample standard deviation of stock returns as estimator for equity volatility. This estimator is not efficient since the theoretical model implies that the equity volatility should be stochastic. Therefore, Duan (1994) recommends the use of the maximum likelihood estimation method which is not only consistent with the Merton theoretical model but also provides sound statistical inference. Alternatively, we use the maximum likelihood method to estimate both market value and volatility of bank assets. Our empirical results are not significantly modified.  is estimated from the market model. CAR is the capital to assets ratio. NPL is non-performing loans to total loans. PROV is provisions to non-performing loans. CIR is cost-to-income ratio. ROA is return on assets. ROE is return on equity. LIQ is liquid assets to total assets. INT is interbank position to total assets. LTA is the log of total assets. MBA is the market-to-book of assets. MBE is the market-to-book of equity. OBS is off-balance sheet items to total assets. NIS is the share of non-interest income in total income. LTU is the log of bank stock turnover. The t -statistics use White heteroscedastic consistent standard errors. *, ** and *** indicate values significantly different from zero at the 1, 5 and 10 percent levels, respectively.  is the variance of bank stock residual returns estimated from the market model. CAR is the capital to assets ratio. NPL is non-performing loans to total loans. PROV is provisions to non-performing loans. CIR is cost-to-income ratio. ROA is return on assets. ROE is return on equity. LIQ is liquid assets to total assets. INT is interbank position to total assets. LTA is the log of total assets. MBA is the market-to-book of assets. MBE is the market-to-book of equity. OBS is off-balance sheet items to total assets. NIS is the share of non-interest income in total income. LTU is the log of bank stock turnover. The t -statistics use White heteroscedastic consistent standard errors. *, ** and *** indicate values significantly different from zero at the 1, 5 and 10 percent levels, respectively.  is the variance of bank stock returns. CAR is the capital to assets ratio. NPL is non-performing loans to total loans. PROV is provisions to non-performing loans. CIR is costto-income ratio. ROA is return on assets. ROE is return on equity. LIQ is liquid assets to total assets. INT is interbank position to total assets. LTA is the log of total assets. MBA is the market-to-book of assets. MBE is the market-to-book of equity. OBS is off-balance sheet items to total assets. NIS is the share of non-interest income in total income. LTU is the log of bank stock turnover. The t -statistics use White heteroscedastic consistent standard errors. *, ** and *** indicate values significantly different from zero at the 1, 5 and 10 percent levels, respectively. . DD is the distance-to-default calculated using the structural model of Merton (1974) . CAR is the capital to assets ratio. NPL is non-performing loans to total loans. PROV is provisions to non-performing loans. CIR is cost-to-income ratio. ROA is return on assets. ROE is return on equity. LIQ is liquid assets to total assets. INT is interbank position to total assets. LTA is the log of total assets. MBA is the market-to-book of assets. MBE is the market-to-book of equity. OBS is off-balance sheet items to total assets. NIS is the share of non-interest income in total income. LTU is the log of bank stock turnover. The t -statistics use White heteroscedastic consistent standard errors. *, ** and *** indicate values significantly different from zero at the 1, 5 and 10 percent levels, respectively.
MBE
Since market risk can vary with ownership, we include a dummy variable equal to one for state-owned banks and zero otherwise and re-estimate the model using pooled OLS. While, overall results do not change significantly, results show that private banks take less risk than public ones.
Conclusion
In order to assess whether the monitoring channel of market discipline is supported in Tunisia and Morocco, we analyze to what extent shareholders respond to changes in financial condition for a sample of publicly traded commercial banks over the period [2003] [2004] [2005] [2006] [2007] [2008] [2009] . To that end, we estimate the link between market-based measures of bank risk and a set of balance-sheet risk indicators and control variables using a panel data analysis.
We find support to the hypothesis that bank stock prices reveal important risk related information. Shareholders pay close attention to bank equity base. Moreover, we find a non-linear relationship between risk and capital adequacy ratio similar to Calem and Robb (1999) . Building-up loan loss provisions is perceived by investors as good news. Cost-to-income ratio is negatively linked to market-based indicators of bank risk. Larger banks are perceived more risky than smaller ones. Functional diversification gains are limited. Off-balance activities have a mitigating effect on bank risk. Charter value disciplining effect is not corroborated by our evidence. In line with Gropp et al. (2006) , we show that distance-to-default is a suitable indicator of bank distress.
Our analysis has several policy implications. Building-up capital should be encouraged by supervisory authorities to enhance safety and soundness of the banking system in Tunisia and Morocco. However, larger banks are perceived as more risky than smaller ones implying that policy devoted to increase bank size may not be desirable. Finally, our findings suggest complementarities between market and accounting information for assessing bank risk profile. Thus, regulators can rely on market information in assessing bank risk as complement to accounting information.
Notes
1. The Maghreb region comprises Algeria, Libya, Mauritania, Morocco and Tunisia. This study is restricted to Tunisia and Morocco given the limited development of capital markets in the other countries. 2. CAMEL refers to five components of bank financial soundness assessment: C for capital adequacy, A for asset quality, M for management quality, E for earnings and L for liquidity. 3. For an excellent overview, see Flannery (1998) .
